Introduction: Hepatitis C virus (HCV) infection and human immunodeficiency virus (HIV) infections are public health problems in subSaharan countries such as the Republic of Congo. HIV infection could impact the characteristics of HCV infection in co-infected people. We investigated HCV-HIV co-infection among blood donors in Congo. Methodology: Ninety-nine HIV-positive and/or HCV-seropositive blood donors were selected during screening and subsequently tested for aminotransferases and HCV RNA. Results: A total of 29 donors were found positive for HCV RNA (HCV-infected individuals), including 19/60 (31.66%) HIV donors (coinfected) and 10/39 (25.64%) non-HIV donors (mono-infected). Most of the co-infected donors (17/19) displayed a high viral load (> 5 log). The median HCV RNA level was at least 2 logs higher in co-infected people. The levels of alanine aminotransferase (ALT) were also slightly higher in co-infected donors than in HCV mono-infected donors. Conclusion: This study reports HCV-HIV co-infection among blood donors in Congo and shows that HCV viral load is higher in HIV donors.
Introduction
Hepatitis C virus (HCV) and human immunodeficiency virus (HIV) infections are global concerns. The Republic of Congo-Brazzaville is considered to be a high prevalence area for HCV infection, with an estimated seroprevalence of 5.6% [1] . The reported prevalence of HIV infection in the country is around 2.8% [2] . Sharing routes of transmission of HIV and HCV contributes to a frequent co-infection with both viruses [3] . Currently, antiretroviral drugs from the Global Fund are available for most HIV-infected patients in Congo, while chronically HCV-infected patients can rarely access treatments available in developed countries. It is well known that patients chronically infected with HCV are at a high risk of developing liver cirrhosis and endstage liver disease (ESLD) [4] . HCV could then be a threat among HIV-infected patients in Congo, since ESLD was reported as a major cause of death (after AIDS-related complications) among HIV-infected individuals in areas where antiretroviral therapy (ART) is available [5, 6] . Indeed, it was reported that HIV infection exacerbates HCV-related liver disease, increasing the likelihood of cirrhosis and HCV-related mortality [3, 6] . HIV infection has been associated with persistent HCV viremia and higher HCV viral load [7] . Most studies regarding HCV-HIV co-infection are usually based on hospital cohorts of HIV-infected patients, treated or not. In addition, to the best of our knowledge, little information has been reported about HCV-HIV co-infection in Congo-Brazzaville [8] . Therefore, our aim was to investigate HCV and HIV co-infection among asymptomatic and treatment-naïve blood donors in Pointe-Noire, Republic of Congo.
Methodology
This study was prospectively conducted among blood donors at the blood bank of Pointe-Noire, Congo. The study was carried out in compliance with the local guidelines and laws, and in accordance with the ethical standards of the Declaration of Helsinki. The inclusion criteria were a positive test for anti-HCV and/or anti-HIV antibodies. For routine screening, HIV testing was done by the blood bank using Genscreen ULTRA HIV Ag-Ab (Bio-Rad, Marnes-la-Coquette, France) and Determine HIV-1/2 Ag/Ab (Alere, San Diego, USA) assays, and HCV was tested with Monolisa HCV Ag-Ab ULTRA assay (Bio-Rad, Marnes-la-Coquette, France). After informed consent was obtained, two 5 mL tubes of blood (one clot tube and one EDTA tube) were collected from donors by veinipuncture. Upon inclusion, the levels of alanine aminotransferase (ALT) and aspartate aminotransferase (AST) were determined immediately for all donors, as well as CD4 cell counts for HIV-infected donors. Aliquots of plasma were kept at -80°C and thereafter shipped to the Laboratory of Virology of Lille for the detection and quantification of HCV RNA. RNA extraction and quantitative detection of HCV RNA were performed using the COBAS AmpliPrep/COBAS Taqman HCV version 2.0 test (Roche Diagnostics, Meylan Cedex, France). Briefly, specimen preparation was automated using the COBAS AmpliPrep instrument with amplification and detection automated using the COBAS TaqMan Analyzer. The volume used for the test was 650 µL of EDTA plasma. The limit of detection was 15 IU/mL and the method was linear from 15 HCV RNA IU/mL to 10 8 HCV RNA IU/mL. Comparisons were done using Fisher's exact test or the non-parametric Mann-Whitney test.
Results
During the six-month study period, 7,785 blood donations were recorded. Among donors, 392 (5%) were HIV positive, while the anti-HCV antibody was detected in 366 subjects (4.7%). Thirty individuals were found positive for both anti-HIV and anti-HCV antibodies, which represented 0.4% of all blood donors (and 7.6% of HIV-infected donors) at screening. Among donors who gave their consent, 99 subjects were consecutively selected for investigation. The mean age was 34.66 years (range of 18 to 54 years) and the male-female sex ratio was 4. Table  1 . The median ALT levels in co-infected patients (95 U/mL) were higher than in HCV mono-infected patients (38 U/mL) (p = 0.03). The analysis of risk factors did not show a particular profile for co-infected donors. Similar patterns were observed in terms of injecting drug use, history of blood transfusion, 
Discussion
This is the first report on HCV and HIV coinfection among blood donors in Congo-Brazzaville. HCV infection is relatively common in HIV-infected people, and its management is especially difficult in resource-limited areas such as sub-Saharan African countries [9] . The reported prevalence of HCV-HIV co-infection in this part of the continent is highly variable [10] [11] [12] [13] [14] and is probably underestimated because it is often based on serology. Indeed, HCV RNA was detected in six HIV-infected donors who were HCV seronegative at screening. This raises questions about the performance of assays used in these low-resource settings for HCV diagnosis, and especially in critical situations such as blood donation. The negative impact of HIV on HCV infection has been well described [3, 6] . In our study, newly discovered and asymptomatic co-infected patients already had relatively higher liver enzymes than HCV or HIV mono-infected patients. The level of HCV RNA in this study was higher in co-infected donors than in mono-infected donors, in agreement with previous findings [3] . However, high levels of HCV RNA did not seem to be the major factor leading to a faster progression of liver disease [7] . Moreover, coinfected patients who resolve the HCV infection (positive anti-HCV antibody and negative HCV RNA) have been shown to have a higher risk of liver-related death compared to HIV-infected patients [7] . It has been hypothesized that higher HCV RNA levels seen in co-infected people are in part related to a decline in CD4 and CD8 T-cell response to HCV infection [3] . In our study, the CD4 T-cell counts in co-infected patients were similar to those of the other HIVinfected patients. Nevertheless, HIV infection can induce an impairment of CD4 function, which may lead to an insufficient immune response to control HCV infection. It was also previously reported that the increased HCV viral load in HIV-infected individuals was not related to HCV genotype [7] . HCV genotype 4 has been reported to be the most common in Republic of Congo [1] . Further studies are needed in this country to assess the impact of HCV genotype in coinfected people. It was reported that a successful response to ART among HIV-HCV patients was associated with a better control of HCV infection, encompassing a long-term reduction in HCV RNA levels [3] . Although early initiation of ART can reduce the rate of liver disease progression, HCV eradication by optimal HCV treatment remains the most effective strategy in decreasing HCV-related deaths in coinfected individuals [6] .
Conclusions
This study displays, for the first time, HCV-HIV co-infection among blood donors in Republic of Congo and the impact of HIV on HCV viral load in newly discovered and asymptomatic co-infected patients. The outcome of HCV infection in HIVpositive individuals should be further investigated in Congo.
